Inhibition activity of wild berry juice fractions against Streptococcus pneumoniae binding to human bronchial cells
Streptococcus pneumoniae is an important human pathogen and the most common 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (Fig. 1A) . The adhesion inhibition activity of cranberry juice was significant crowberry (8.1 mg/g) juice fractions was 52 %.
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In our previous studies we found that S. pneumoniae bound to cranberry and bilberry Anti-adhesion activity of the water subfractions prepared from the berry juice FI 256 fractions was also tested (Fig. 2) . Adhesion inhibition achieved plateau in very low 257 concentrations of the subfractions (1 µg/mL of cranberry, 5 µg/mL of bilberry, 15 µg/mL of crowberry). The best activity was found with cranberry and bilberry.
259
Cranberry juice subfraction inhibited significantly the pneumococcal adhesion at the 260 highest concentration tested (50 µg/mL); the adhesion inhibition was found to be 38 %
261
( Fig. 2A) . As a comparison, potent anti-adhesion activity against E. coli was found from 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 antimicrobial activity against S. pneumoniae (Fig. 3) . The highest concentration used in 284 antimicrobial tests (~86 mg/g) was extremely effective and the growth of S. pneumoniae all subfraction concentrations, except for 50 µg/mL of bilberry juice subfraction (75 %).
292
Both anti-adhesion and antimicrobial effects were minor after subfractionation when 293 compared to anti-adhesion and antimicrobial effects of the F1 berry juice fractions.
294
Our findings showed that small molecular size FI fractions from cranberry, bilberry, and 295 crowberry juices had significant effect on growth of S. pneumoniae. In addition, 
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